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FIG. 60A/B: The front/back frame panel structure model. 
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FIG. 61A/B: The modified front/back frame panel structure model with three vertical columns 
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FIG. 62: the left frame vertical column section view 
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FIG. 63: the right frame vertical column section view 
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FIG. 64A/B: The floor frame panel structure model. 
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FIG. 65A/B: The ceiling frame panel structure model 




FIG. 66A/B: The frame panel structure load conditions. 



L 



COLLAPSIBLE CARGO CONTAINER 
Dennis Zhu Ouyang 847-781-5139 
Page 159 of 185 




FIG. 67A/B: The weight load and the centralized load at the floor longitude beam corners. 
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FIG. 68A: The structure deformation under 44,452 kg distributed load and 3,088 kg weight. 
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FIG. 69 A: The structure deformation under 29,871 kg distributed load and 3,088 kg weight. 
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FIG. 70 A: The structure deformation under 22,221 kg load at the floor corners and 3,088 kg 
weight load. 
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FIG. 71 A: The structure deformation under 44,452 kg distributed load and 3,088 kg weight. 
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FIG. 72A: The structure deformation under 29,871 kg distributed load and 3,088 kg weight. 
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FIG. 73A: The structure deformation under 22,221 kg load at the four floor corners and 3,088 kg 
weight. 
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FIG. 68B: The structure deformation under 44,452 kg distributed load and 3,1 17 kg weight. 
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FIG. 69B: The 40 foot collapsible high cube container frame deformation under 29,871 
distributed load and 31 17kg weight. 
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FIG. 70B: The 40 foot collapsible high cube container frame deformation under 22,221kg load at 
the four floor corners and 31 17kg weight load. 
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FIG. 7 IB: The 40 foot collapsible high cube container frame deformation under 44,452kg 
distributed load and 31 17kg weight. 
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FIG. 72B: The 40 foot collapsible high cube container frame deformation under 29,871kg 
distributed load and 31 17kg weight. 
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FIG. 73B: The 40 foot collapsible high cube container frame deformation under 22,221kg load at 
the four floor corners and 3 1 17kg weight load. 




FIG. 58C/D: The frame panel structure model. 
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FIG. 60C/D: The front/back frame panel structure model. 




FIG. 61C/D: The modified front/back frame consisted only by one vertical column. 
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FIG. 64C/D: The floor frame panel structure model. 
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FIG. 66C/D: The distributed load and weight load. 
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FIG. 67C/D: The container frame under a centralized load at the four floor beam comers and its 
weight load. 
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FIG. 68C: The 20 foot collapsible container frame deformation under 44,452kg distributed load 
and 1891kg weight. 
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FIG. 69C: The 20 foot collapsible container frame deformation under 29,871 distributed load and 
1891kg weight. 
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FIG. 70C: The container frame deformation under 22,221kg load at the four floor beam corners 
and 1891kg weight load. 
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FIG. 71C: The 20 foot collapsible container frame deformation under 44,452kg distributed load 
and 1891kg weight. 
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FIG. 72C: The 20 foot collapsible container frame deformation under 29,871 distributed load and 
1891kg weight. 
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FIG. 73C: the container frame deformation under 22,221kg load at the four floor beam corners 
and 1891kg weight load. 
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FIG. 68D: the 20 foot collapsible high cube container frame deformation under 44,452kg 
distributed load and 1936kg weight. 
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FIG. 69D: The 20 foot collapsible high cube container frame deformation under 29,871 
distributed load and 1936kg weight. 
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FIG. 70D: The 20 foot collapsible high cube container frame deformation under 22,221kg load at 
the four floor beam corners and 1936kg weight load. 
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FIG. 7 ID: The 20 foot collapsible high cube container frame deformation under 44,452kg 
distributed load and 1936kg weight. 
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FIG. 72D: The 20 foot collapsible high cube container frame deformation under 29,871kg 
distributed load and 1936kg weight. 
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FIG. 73D: The 20 foot collapsible high cube container frame deformation under 22,221kg load at 
the four floor beam corners and 1936kg weight load. 
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FIG. 74: The joint T pin holder and its load condition. 
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FIG. 75: The floor level joint T pin holder stress contour. 
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FIG. 76: The ceiling level joint T pin holder stress contour. 



L 



COLLAPSIBLE CARGO CONTAINER 
Dennis Zhu Ouyang 847-781-5139 
Page 176 of 185 




L 



COLLAPSIBLE CARGO CONTAINER 
Dennis Zhu Ouyang 847-781-5139 
Page 177 of 185 



1.6656E+008 

1.6151E+0Q8 

1.5646E+Q08 

1.5141E+008 

1.4636E+008 

1.4131E+008 

1.3625E+008 

1.3120E+008 

1.2615E+Q08 

1.2110E+0Q8 

1.1605E+008 

1. 1100E+008 

1.0595E+0Q8 

1.0Q89E+Q08 

9. 5843E+007 

9.0791E+Q07 

8.5740E+0Q7 

8. Q688E+Q07 

7.5637E+007 

7.0585E+Q07 

6. 5534E+007 

6. Q482E+Q07 

5.5431E+007 

5. 0379E+007 

4.5328E+007 

4.0276E+007 

3. 5225E+007 

3.Q173E+Q07 

2. 5122E+007 

2.007QE+Q07 

1.5019E+007 

9.967QE+Q06 

4. 9155E+006 




FIG. 78: The joint T pin holder detail stress contour at the floor level. 
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FIG. 79: The joint T pin holder detail stress contour at the ceiling level. 
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FIG. 81: The male pin base finite element model and load. 
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FIG. 82: The male pin base stress contour. 
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FIG. 83: The male pin base deformation graph of X- orientation. 
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FIG. 84: The male pin base deformation graph of Y- orientation. 




FIG. 85: The female pin base. 
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FIG. 86: The female pin base finite element model and load. 
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FIG. 87: The female pin base stress contour. 
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FIG. 88: The female pin base deformation graph of X- orientation. 
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FIG. 89: The female pin base deformation graph of Y- orientation. 
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Table 1A: The inner force of the cross beams in the front/back frame panel structure as shown in 
FIG. 60A/B. 



Beam 
number 


Simply 
supported at 
the four ceiling 
corners (N) 


Simply 
supported at the 
four ceiling 
corners (LB) 


Simply supported 
at the four floor 
corners (N) 


Simply 
supported at the 
four floor comers 
(LB) 


2 


9.494E+004 


2.136E+04 


5.780 E+004 


1.301E+04 


3 


-4.402E+004 


-9.905E+03 


-8.093E+004 


-1.821E+04 


4 


5.672E+003 


1.276E+03 


3.115 E4004 


7.009E+03 


5 


3.783E4O04 


8.512E+03 


3.232 E+004 


7.272E+03 


6 


-1.266E+004 


-2.849E+03 


-1.835E+004 


-4.129E+03 


7 


1.148E+004 


2.583E+03 


1.990 E+004 


4.478E+03 


8 


-9.351E+003 


-2.104E+03 


-1.504E+004 


-3.384E+03 


9 


3.621E+004 


8.147E+03 


3.076E+004 


6.921E+03 1 


10 


7.047 E4003 


1.586E+03 


3.265E+004 


7.346E+03 


11 


-4.430E+004 


-9.968E+03 


-8.116E+004 


-1.826E+04 


12 


9.936E+004 


2.236E+04 


6.220E+004 


1.400E+04 ! 



Table IB: The inner forces of the cross beams in the front/back frame panel structure as shown 
in FIG. 60A/B. 



Beam number 


Simply 
supported at 
the four top 
corners (N) 


Simply 
supported at 
the four top 
corners (LB) 


Simply 
supported at the 
four floor 
comers (N) 


Simply 
supported at the 
four floor 
comers (LB) 


2 


8.670E+004 


1.951E+04 


5.259E+004 


1.183E+04 


3 


-4.232E+004 


-9.522E+03 


-7.638E+004 


-1.719E+04 


4 


8.489E+003 


1.910E+03 


3.039E+004 


6.838E+03 


5 


3.259E+004 


7.333E+03 


3.138E+004 


7.061E+03 


6 


-1.284E+004 


-2.889E+03 


-1.424E+004 


-3.204E+03 


1 7 


1.295E+004 


2.914E+03 


1.640E+004 


3.690E+03 


8 


-1.052E+004 


-2.367E+03 


-1.199E+004 


-2.698E+03 


9 


3.024E+004 


6.804E+03 


2.910E+004 


6.548E+03 


10 


8.267E+003 


1.860E+03 


3.035E+O04 


6.829E+03 


11 


-3.955E+004 


-8.899E+03 


-7.393E+004 


-1.663E+04 


12 


9.449E+004 


2.126E+04 


5.967E+004 


L343E+04 
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Table 1C: The inner forces of the cross beams in the front/back frame panel structure as shown 
in FIG. 60C/D 



Beam number 


Simply supported at 
the four top corners 
(N) 


Simply 
supported at 
the four top 
corners (LB) 


Simply 
supported at 
the four floor 
corners (N) 


Simply 
supported at 
the four floor 
corners (LB) 


2 


7.367E+004 


1.658E+04 


4.738E+004 


1.066E4O4 


3 


-1.321E+004 


-2.972E+03 


-3.911E+004 


-8.800E403 


5 


-1.321E+O04 


-2.972E+03 


-3.911E-H304 


-8.800E4O3 


6 


7.367E+004 


1.658E+04 


4.738E+004 


1.066E+04 



Table ID: The inner forces of the cross beams in the front/back frame panel structure as shown 
in FIG. 60C/D. 



Beam number 


Simply supported at 
the top four corners 
* (N) 


Simply 
supported at 
the top four 
corners (LB) 


Simply 
supported at 
the four floor 
corners (N) 


Simply 
supported at 
the four floor 
corners (LB) 


2 


7.230E4004 


1.627E404 


4.590E+004 


1.033E404 


3 


-1.054E+O04 


-2.372E403 


-3.637E+004 


-8.183E+03 


5 


-1.054E4004 


-2.372E+03 


-3.637E4O04 


-8.183E+03 


6 


7.230E+004 


1.627E404 


4.590E4O04 


1.033E+04 



Table 2 A: the inner forces of the vertical columns as shown in FIG. 61A/B 



Beam 
number 


Simply supported at 
the four ceiling 
corners (N) 


Simply 
supported at 
the four ceiling 
corners (LB) 


Simply 
supported at the 
four floor 
corners (N) 


Simply j 
supported at the 
four floor j 
corners (LB) i 


1 


2.920e+003 


6.570E4O2 


2.852e+003 


6.417E402 


2 


-1.219e40O3 


-2.743E+02 


-1.162e-K)03 


-2.615E402 1 


3 


3.574e+003 


8.042E+02 


3.504e+003 


7.884E+02 ! 
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Table 2B: the inner forces of the vertical columns as shown in FIG. 61 A/B. 



Beam number 


Simply 
supported at 
the four top 
corners (N) 


Simply 
supported at 
the four top 
corners (LB) 


Simply 
supported at the 
four floor 
corners (N) 


Simply 
supported at the 
four floor 
corners (LB) 


1 


3.028e4O03 


6.813E+02 


2.955e-K)03 


6.649E+02 


2 


-1.212e+003 


-2.727E+02 


-1.149e+003 


-2.585E+02 


3 


3.615e+003 


8.134E+02 


3.540e+003 


7.965E+02 



Table 2C: the inner forces of the vertical column as shown in FIG. 61C/D. 



Beam number 


Simply supported at 
the top four corners 
(N) 


Simply 
supported at 
the top four 
corners (LB) 


Simply 
supported at 
the four floor 
corners (N) 


Simply 
supported at 
the four floor 
corners (LB) 


1 


5.250e+003 


1.181e+003 


5.132e+003 


1.155e+003 


Table 2D: the inner forces of the vertical column as shown in FIG. 61C/D. 


Beam number 


Simply supported at 
the four top corners 
(N) 


Simply 
supported at 
the four top 
corners (LB) 


Simply 
supported at 
the four floor 
corners (N) 


Simply 
supported at 
the four floor 
corners (LB) 


1 


5.424e+003 


1.220e+003 


5.297e+003 


1.192e+003 



